Cocaine administered chronically throughout gestation has been correlated with deficits in maternal behavior, increased maternal aggressive behavior and decreased oxytocin levels in rats. In addition to its effects on oxytocin levels, cocaine is a potent serotonergic, dopaminergic and noradrenergic reuptake inhibitor. Alterations in the dopaminergic and serotonergic systems have been suggested as possibly having a role in cocaine-induced maternal aggression. This study was in part, an attempt to understand some of the mechanisms by which cocaine increases postpartum aggression, particularly as they relate to changes in the oxytocin system.
Introduction
A growing body of literature demonstrates that cocaine given chronically to rats throughout gestation is associated with decreased levels of the neuropeptide oxytocin (OT) (Johns et al., 1995 (Johns et al., , 1997 (Johns et al., , 1998 Elliott et al., 2001 ) in brain structures implicated in maternal behavior and/or maternal aggressive behavior, including the Medial preoptic area (MPOA) of the hypothalamus (Pedersen et al., 1994) , ventral tegmental area (VTA) (Numan and Smith, 1984) , hippocampus (Kimble et al., 1967) , and amygdala (Fleming et al., 1980; Lubin et al., 2003b cocaine-induced disruptions in the onset of maternal behavior (Heyser et al., 1992; Zimmerberg and Gray, 1992; Johns et al., 1994; Kinsley et al., 1994; Vernotica et al., 1996) have been correlated with decreased OT levels in the MPOA, VTA and hippocampus (Johns et al., 1997) . Cocaine-induced decreases in OT levels in the amygdala have also been associated with heightened postpartum aggression towards intruders (Johns et al., 1995 (Johns et al., , 1998 . Direct antagonism of OT activity in the VTA and MPOA has produced disruptions in maternal behavior onset in rats (Pedersen et al., 1994) . More recently, blockade of OT activity in the paraventricular nucleus of the hypothalamus (Giovenardi et al., 1997 (Giovenardi et al., , 1998 and the amygdala (Lubin et al., 2003b) has been correlated with increased maternal aggressive behavior in the lactating rat. Therefore, both cocaine-induced decreases in OT levels and direct antagonism of OT activity in relevant brain areas have been associated with altered maternal behavior and maternal aggressive behavior. In the search for mechanisms that may underlie cocaine's effects on OT and subsequent
